Introduction
Identification and classification of yeasts and other fungi is now almost exclusively through use of DNA sequence analysis (Kurtzman & Robnett, 1998; Taylor et al., 2000) , which has resulted in discovery of many new species as well as changes in assignment of species to genera. Sequence comparisons demonstrated that sexual and asexual species are often members of the same genus, but various editions of the International Code of Botanical Nomenclature required that sexual (teleomorphic) and asexual (anamorphic) species be assigned to different genera. This paradox was resolved with introduction of a new Code, entitled the International Code of Nomenclature for algae, fungi, and plants (Melbourne Code; McNeill et al., 2012) , which requires that related species, anamorphic, or teleomorphic, be assigned to the same genus. For some groups of fungi, there will be little change in classification, but for others, major changes will result. The anamorphic genus Candida falls in the latter category. Species assigned to Candida divide by multilateral budding and may or may not form hyphae and pseudohyphae. This broad definition provided a convenient 'dumping ground' for placement of new asexual species, and the result has been a large polyphyletic genus with 434 species (Daniel et al., 2014) .
One aspect of the new Code is that teleomorphic genera do not have priority over anamorphic genera. Priority will be established by the rules of nomenclature and also from other considerations, such as a history of common usage. Candida is a well-known genus based on the type species Candida vulgaris (= Candida tropicalis). Other members of the C. tropicalis clade include Candida albicans and Candida dubliniensis, as well as nearly 30 other species. The little known Lodderomyces elongisporus is the sole ascosporic member of this clade, and it seems likely that the name Candida will be retained for the clade rather than reassigning species to the teleomorphic genus Lodderomyces, which would have had priority under the old Code. With recircumscription of Candida, over 400 species now classified in Candida must be reassigned to other genera. Some will be placed in extant genera, but others will need to be assigned to new genera. There is no completion date for this task, but a primary consideration is to develop a suite of gene sequences that will allow unambiguous placement of species in phylogenetically defined genera.
In this study, a new anamorphic species is described based on multigene sequence analysis, and the species is assigned to the teleomorphic genus Kuraishia. The Kuraishia clade (P eter, 2011) , as well as the Nakazawaea clade , includes numerous species that were classified in Candida as required under earlier versions of the Code. Consequently, in compliance with the new Code, we will propose the transfer of these species to the phylogenetically circumscribed genera Kuraishia and Nakazawaea.
Materials and methods
Species examined in this study are listed in Table 1 with GenBank accession numbers for the genes sequenced. Microscopic examination and determination of physiological reactions were by standard methods with growth tests conducted in liquid media and incubated for 4 weeks at 25°C. The composition of all culture media used is given in .
Methods for DNA isolation and sequencing of the internal transcribed spacer (ITS) and nuclear genes for large subunit (LSU) rRNA, small subunit (SSU) rRNA, translation elongation factor-1a (EF-1a), RNA polymerase II B subunits B1 (RPB1), and B2 (RPB2) were reported earlier (Kurtzman & Robnett, 1998 , 2003 , 2013a . Following DNA isolation, regions for each of the genes to be sequenced were amplified by PCR and the resulting amplicons were sequenced using the ABI BigDye Terminator Cycle Sequencing kit (Applied Biosystems) and an ABI 3730 automated DNA gene analyzer according to the manufacturer's instructions. Gene lengths of approximately 600-1000 nucleotides were amplified with overlap between sections and then edited and assembled as a complete sequence.
Gene sequences were aligned using the program Muscle, which is included in MEGA, ver. 5.2 (Tamura et al., 2011) , and the alignments were visually adjusted. Regions of uncertain alignment were removed for some analyses and included much of the D2 domain of LSU and small sections of SSU and RPB2. Each of the five gene sequences was analyzed individually and in various combinations using the maximum-likelihood (ML), maximum parsimony (MP), and neighbor-joining (NJ) programs included in MEGA ver. 5.2. The number of aligned positions for each of the genes is the following: LSU rRNA (633), SSU rRNA (1922), EF-1a (879), RPB1 (2480), and RPB2 (2043). Bootstrap support was determined from 1000 replicates.
Results and discussion
The new species to be described was first recognized as novel from a phylogenetic analysis of concatenated gene sequences for LSU rRNA, SSU rRNA, EF-1a, and mitochondrial SSU rRNA (Kurtzman & Robnett, 2010) . The association of the new species with Candida cidri and Candida hungarica was clear from that analysis, but the three species showed greater separation with the Kuraishia clade than found in the present five nuclear gene analysis (Fig. 1) . Based on various gene sequence comparisons in the present study, it appears that inclusion of mitochondrial SSU rRNA in the earlier work resulted in greater separation of the two subclades. The present five nuclear gene analysis places the new species in the genus Kuraishia near Candida ogatae and C. hungarica (Fig. 1) , and ML, MP, and NJ analyses each gave congruent species placements. As suggested by Lachance (2012) , the new species and the new combinations that follow are designated as forma asexualis (f.a.) because they represent placement of anamorphic species in teleomorphic genera.
New species description
Kuraishia piskuri C.P. Kurtzman & C.J. Robnett f.a., sp. nov.
Etymology
This species is named in honor of the late Professor Jure Pi skur, University of Lund, Sweden, whose enthusiasm and innovation have been a stimulus to yeast research worldwide.
Description of the new species is based on the following three strains NRRL YB-2544, NRRL YB-3829, and NRRL YB-3830.
Growth
After 3 days at 25°C on YM agar, cells are spherical to ovoid (2-5 9 3-5 lm), divide by multilateral budding and occur singly and in pairs (Fig. 2) . Colonies are white, glistening, and butyrous. After 7 days at 25°C, neither pseudohyphae nor true hyphae formed under the coverglass on a Dalmau plate with yeast morphology agar. Aerobic growth on morphology agar is faint tannish white, glistening, and with margins having small irregular lobes.
Examination for ascospore formation NRRL YB-2544, NRRL YB-3829, and NRRL YB-3830 were grown alone and as a mixture on YM, 5% malt extract, and RG agar media at 17 and 25°C. The cultures were examined at approximately weekly intervals for 2 months, but neither conjugation nor ascospore formation was observed.
Fermentation
Glucose, galactose, and trehalose are fermented, but maltose, sucrose, lactose, and raffinose are not fermented. 
Assimilation of carbon sources

Other growth characteristics
Growth occurs at 37°C and in media with nitrate and 10% NaCl/5% glucose (variable), but is absent in vitamin-free medium. Gelatin is not hydrolyzed and extracellular starch-like compounds are not formed. Tables 1  and 2 , and nucleotide differences among the three strains are given in Table 2 . Fig. 1 . Placement of species of the genera Kuraishia (*, bold font) and Nakazawaea (**, bold font) among genera of the Saccharomycotina inferred from maximumlikelihood analysis based on the general time reversible model (GTR + G + I) as determined with MEGA 5.2 (Tamura et al., 2011) . The dataset included concatenated gene sequences for D1/D2 LSU rRNA, SSU rRNA, EF-1a, RPB1, and RPB2 for a total of 6227 positions. Numbers at nodes are bootstrap values (> 50%) determined from 1000 replicates, and Schizosaccharomyces pombe was the designated out-group species for the analysis. Strain accession numbers are NRRL. Strains listed are the type strains of their respective species. NRRL YB-2544 T is the type strain of Kuraishia piskuri. MycoBank accession number: MB 809114. To comply with requirements of the new Code, Candida species that are members of the Kuraishia and Nakazawaea clades (Fig. 1) are proposed for transfer to these genera as new combinations. Cultures of Candida borneana (Sipiczki, 2012) , Candida molendini-olei ( Cade z et al., 2012), and Nakazawaea siamensis f.a. (Kaewwichian & Limtong, 2014) were not examined in the present study, but using D1/D2 sequences from the original descriptions, these three species were analyzed in a D1/D2 dataset that included all species shown in Fig. 1 . This analysis supported the proposed clade placements given in the original species descriptions. sequences for NRRL YB-2544 and NRRL YB-3829. In an additional comparison, the two strains of the recently described Ambrosiozyma oregonensis showed no differences in the preceding five gene sequences (Kurtzman & Robnett, 2013b) , although one of the strains was from substrate collected in Oregon and the other from Illinois.
In view of the sequence differences noted, the preceding four taxa are considered to represent separate species. Future work should expand on this unexpected result and examine multiple strains of other Nakazawaea species to determine whether the disparity in nucleotide substitution between the rRNA genes and the protein coding genes is unique to the genus Nakazawaea or a previously undetected phenomenon found in certain other lineages of the Saccharomycotina. Species assigned to Kuraishia and Nakazawaea can be separated from one another by growth reactions on one or more of the carbon compounds typically used for yeast identification. However, separation of Kuraishia and Nakazawaea from each other and from neighboring genera (Fig. 1) , such as Citeromyces, Cyberlindnera, Kregervanrija, Ogataea, Pachysolen, Peterozyma, and Saturnispora, is not certain from growth reactions. Most reliable is separation of Pachysolen, which differs from the other genera by its ability to ferment D-xylose. Species of Kuraishia usually grow on methanol as a sole source of carbon, as is also the case for Ogataea. However, methanol is not assimilated by all strains of Kuraishia molischiana and Ogataea falcaomoraisii, and not by Ogataea salicorniae. Similar variability in reactions is seen among the preceding genera for compounds such as sucrose and D-glucitol, with which most, but not all species either grow or do not grow. Consequently, species recognition and genus assignment are most reliably accomplished from gene sequence comparisons.
Several Candida species were included in this study that had been shown by some analyses to be related to Kuraishia and Nakazawaea. Among these were Candida natalensis and Candida quercitrusa, placed at the base of the Nakazawaea-Pachysolen clade by D1/D2 analysis (Wang et al., 2010) . The present analysis, which includes a greater number of genera, suggests that the two species are members of the genus Kurtzmaniella (Fig. 1) . Similarly, Candida heliconiae and Candida sinolaborantium (Ruivo et al., 2006) were placed near Nakazawaea from D1/D2 analysis , but the present study shows C. heliconiae to be closely related to Candida temnochilae, both of which may be members of a new genus near Debaryomyces (Fig. 1) . In contrast, C. sinolaborantium is weakly associated with Babjeviella inositivora (Fig. 1) . D1/D2 LSU analysis placed Candida bromeliacearum somewhat near Phaffomyces , but the present multigene analysis gives strong placement of this species near Metschnikowia bicuspidata.
Genus circumscription from analysis of gene sequence divergence is still in its infancy. Issues include which genes to use and how many are necessary. What effect does variation in substitution rates have on the interpretation of divergence? Will genera with multiple species be more easily recognized than monotypic genera? In the present study, single gene analyses failed to reliably separate many of the well-supported clades shown in Fig. 1 . Results obtained when individual genes or pairs of genes were removed from this five gene dataset offer some guidance. Removal of individual genes always diminished support, but not at all nodes (Table 3) . Support was least affected by removal of either the D1/D2 or the EF-1a sequences or a combination of the two. Removal of SSU affected only the Nakazawaea clade (87-58%), but removal of RPB1 or RPB2 affected two or three clades. From this comparison, it is seen that resolution of genera requires concatenation of several genes and that even the five genes used is this study were insufficient to strongly Table 3 . Influence of gene sequence combinations on bootstrap support for selected clades shown in Fig. 1 Clade Percent bootstrap support with/without (À)* 5 Genes (Fig. 1 resolve many lineages that may represent family level classification. Still to be determined is the extent of variation in substitution rates among the different lineages of the Saccharomycotina, which may account for the varying amounts of diminished support seen from removal of genes from analysis of the current dataset.
